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MINISTRY OF THE ENVIRONMENT 

VILLAGE OF ATHENS 
GROUND WATER SURVEY 

INTRODUCTION 

A ground-water survey in the vicinity of the Village 
of Athens was conducted to determine the feasibility of utilizing 
local ground-water resources as a source of water supply for the 
village. The survey was conducted as part of a proposed municipal 
water works program for Athens. If ground -water conditions proved 
to be favourable, potential test-drilling sites would be indicated 
and an estimated cost of the test-drilling program would be provided, 

The study was confined to an area within a radius of about 
1.5 miles (2,4 km.) of the Village of Athens, and consisted of an 
office study of water-well records, topographic maps, and geologic 
and topographic features. Water samples were collected from the 
bedrock wells in the vicinity to determine the chemical quality of 
ground water in the area. 

The water-well records of the study are listed in Table 1. 
The location of each well is shown m Figure 1. The well numbering 
system used in this report relates to the permanent coding numbers 
of the Ministry of the Environment . 

PRESENT SUPPLIES AND REQUIREMENTS 

Residents within the study area obtain water supplies 
from privately-owned drilled wells which terminate in the bedrock. 

The Ministry's Technical Services Branch provided the 

following information. The present population of Atnens is 1,055 

and is expected to increase to about 1,600 by the end of the 

20-year design period. Assuming a maximum-day to average-day 

demand ratio of 2.5 to 1 and an average daily consumption of 100 

3 
gallons (0,45 m ) per person, a well water supply capable of 

-3 3 
yielding 111 gpm (8,4x10 m /sec.) on a perennial basis and 273 

-2 3 
gpm (2,1x10 " m /sec.) on a short-term basis, is required for 

the design period. Storage would be required to meet peak-hourly 

and fire-rlow demands. 
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GEOLOGY 
Bedrock 

The bedrock in the area consists of Paleozoic sedimentary 
rocks of Cambrian and Ordovician Age. Athens is underlain by 
the March formation of Lower Ordovician Age. The formation is 
composed of thick beds of grey, calcareous sandstone, alternating 
with thick and thin beds of blue-grey dolomite. The formation 
outcrops at several locations in the Athens area. 

The March formation is underlain by the Nepean formation 

of Upper Cambrian or Lower Ordovician Age. The Nepean formation 

consists of a coarse-grained sandstone and is found outcropping 
at several locations. 

The bedrock surface forms a relatively flat plain in 
the area north of Athens. To the south of Athens, the bedrock 
surface contains a valley or channel trending south south-west. 
The bedrock surface in the channel is approximately 100 feet 
{30,48 m) lower than the bedrock surface in the central part of 
Athens. 

OVERBURDEN 

The overburden in the study area consists primarily of 
Pleinstocene deposits of glacio-marine origin. 

The overburden material around Athens consists predom- 
inantly of marine clay and sands. Hardpan and boulders are 
recorded in a few of the water-well records. This material 
was deposited in the former Champlain Sea during the Wisconsinan 
de-glaciation. 

The clay and sandy loam overburden to the north of Athens 
is quite thin while in the village, the overburden attains a 
thickness of up to 20 feet (6,01 m) . The overburden in the 
bedrock channel consists of clay or hardpan and boulders and 
attains a thickness of up to 46 feet (14,0^ m) . 
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HYDROGEOLOGY 
Bedrock 

The dolomite and sandstone beds of the March and Nepean 
formations are the primary source of water for drilled wells in 
the Athens area. Water in the bedrock moves primarily through 
interconnected openings such as fractures, joints and bedding 
planes. Water in interconnected, intergranular pore spaces, 
contribute to storage in the aquifer rather than well yields. 
The yield from a bedrock well is dependent upon the number, size, 
and interconnection of the openings which the well intercepts. 

The specific capacity is a measure of the size and 
interconnection of openings of a bedrock well. Specific capacities 
of wells near Athens vary from 0.8 to 15 gpm per foot of draw- 
down (1,98 x lO -5 to 3,72 x 10 m /sec/m) . Over one half of the 
wells have specific capacities ranging between 1.0 and 5.0 gpm 
per foot of drawdown (2,48 x 10~ and 1,24 x 10 m /sec/m). 
The bedrock wells penetrate from 13 to 145 feet (3,96 to 44,2m) 
into the rock with many of the wells encountering water after 
40 to 70 feet (12,19 to 21,34 m) of bedrock penetration. 

Based on the specific capacities, yields from the bedrock 
are quite variable. However, many are high enough to indicate 
that the desired quantities of water can be located. Test drilling 
of the bedrock aquifer is warranted. 

OVERBURDEN 

In the overburden, water is transmitted through inter- 
granular openings in the sediments and hence the sorting, shape 
and grain size of the overburden materials affect its ability 
to transmit water. Water movement through glacial materials 
varies greatly. Water movement is slow in both vertical and 
horizontal directions through fine-grained materials such as 
clay or poorly sorted material such as till, due to the low 
permeability of the materials. These materials are poor aquifers. 
Coarse-grained materials such as sands and gravels have high 
permeabilities and can be fair to excellent aquifers. 

In the Athens area, there are no drilled wells that are 
completed in the overburden. This is probably due to the fineness 
and poor sorting of the overburden materials and to the fact that 
the overburden materials are generally thin and have limited storage. 

Therefore, the overburden materials in the area do not 
appear to permit the construction of large capacity water wells. 
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WATER QUALITY 
Chemical 

Twenty-two well-water samples were collected from selected 
wells to determine the chemical quality of the ground water in the 
bedrock aquifer that underlies the study area. The results of the 
analyses are shown in Table 2. 

In general, the chemical quality of the well-water samples 
collected meet the water quality criteria of the Ministry of the 
Environment for public supplies. 

The water from the bedrock aquifer is very hard. Six 
of the sampled wells border on or exceed the Ministry's criterion 
of 500 ppm for total dissolved solids. The iron concentration 
in seven of the sampled wells exceed the Ministry's criterion 
of 0.3 ppm. 

The nitrate concentration in two of the wells does not 
exceed but approaches the Ministry's criterion of 10 ppm. The 
main sources of this type of contamination are: animal wastes, 
septic tank effluents and the heavy use of nitrogen fertilizers. 

The chemical water quality in the Athens area can be 
expected to be acceptable except treatment for iron removal 
may be required. 

BACTERIAL 

Twenty-two well water samples were taken to assess the 
general bacteriological quality of ground water in the area. 
The results of the analyses are shown in Table 3. 

Two samples contained only fecal streptoccus. This is 
indicative of animal wastes that may have been introduced into 
the well water due to poor well construction. 

Generally, the bacteriological quality of the ground 
water in this area is acceptable. Although the pollution in 
this area is local and minor in extent, chlorination would 
safe-guard the quality of water from any well or wells that are 
put into production. 
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FAVOURABLE TEST DRILLING AREAS 

On the basis of the available hydrogeologic data, the 
areas to the south, southwest and east of Athens appear to be 
the most favourable for testing the bedrock. The areas are 
shown in Figure 1. The penetration depth into the bedrock of 
any test well will be dependent upon the hydrogeologic conditions 
encountered. Test wells may penetrate more than 100 teet (30,4Hm) 
into the bedrock at the area just southwest of Athens. 

COST ESTIMATE OF TEST DRILLING 

It is estimated that up to 4 test wells will be required 
to adequately evaluate tne potential of the bedrock aquifer in 
the area to yield large supplies of water. 

A breakdown of the test drilling program and cost is 
as follows: 

Mobilization & demobilization ? 1,400.00 

Moving and Setting Up 1,6 00.00 

Drilling 12,880.00 

Development 3,2 00.00 

Pumping Tests 6,400.00 

Casing and Associated Materials 1,070.00 



Total $ 26,550.00 

Additional funds should be made available to cover the 
cost of items associated with test drilling, such as property 
options, ingress and egress facilities, and the temporary 
restoration of water supplies which may be interrupted during 
drilling or test pumping. An appropriation of $1,000.00 should 
be made for such miscellaneous costs. 

Because the test wells are to be completed in the bedrock, 
a test well may be left as a permanent well if it yields a 
sufficient quantity of water. 
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CONCLUSIONS 

The overburden material in the Athens area does not form 
a favourable aquifer for the construction of a large capacity 
production well. The bedrock is the only favourable aquifer in the 
area. The specific capacities of the bedrock wells are variable, 
but a good percentage of them indicate that the conditions in the 
bedrock are sufficiently favourable to warrant a test-drilling program. 

The chances of developing a single municipal well capable 

-2 3 
of yielding 278 gpm (2,1 x 10 " m /sec) are fair. Supplies of ground 

water of acceptable chemical quality might be developed from the bed- 
rock. Treatment for iron removal may be required. 

RECOMMENDATIONS 

It is recommended that: 

1) Test drilling for Athens be carried out in the areas outlined 
in the report . 

2) A sum of $26,55U.OO be provided for test drilling and an additional 
$1,000.00 allowance be provided for miscellaneous work such as 
property options, restoration ot water supplies in private wells 
affected during pumping tests, etc. 

3) In accordance with Ministry policy, it will be necessary to 
provide for restoration of water supplies to residents outside 
the serviced area whose wells are affected by the operation of 
any new municipal well, to such a degree that an adequate supply 
cannot be obtained by means of a shallow or deep well pump. 
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